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Part C2: Evaluation and Analysis 
 
This paper presents the author’s individual qualitative analysis of Group 1 Database 2 test 

results. It discusses the method and the results of the subject indexing effectiveness analysis 

based on the group’s case studies and explores the relationship of subject access to the larger 

issues of information retrieval. 

The effectiveness of subject indexing was evaluated by analyzing the retrieval of test 

queries. Specifically, the results of queries in the controlled vocabulary-indexed field, 

Descriptors, were compared to the results of queries in the natural language fields, Title and 

Abstract. Effectiveness was measured by combination of precision and recall using the 

Meadow’s formula (Effectiveness=1-(SQRT((1-A5)^2+(1-B5)^2)/SQRT(2)).  

The group analyzed four case studies: 

Information need 1:  
I am interested in how to design user-friendly 
interfaces for better information retrieval. 

Information need 2:   
What has been written about digital resources and 
information technology or information systems? 

Information need 3:   
I am interested in documents that discuss online 
catalogs as information retrieval systems. 

Information need  4:   
What research is there about human thought process 
and information seeking behavior? 

 
The case studies produced the following results: 

Table 1. Effectiveness 
  info need 1 info need 2 info need 3 info need 4 AVG 
Title 0.727 0.767 0.767 0.527 0.7 
Abstract 0.576 0.646 0.434 0.407 0.52 
Descriptors 0.516 0.765 0.576 0.823 0.67 
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Table 2. Recall 
  Info need 1 Info need 2 Info need 3 Info need 4 AVG 
Title 0.8 0.67 0.67 0.75 0.72 
Abstract 0.4 1 1 0.75 0.79 
Descriptors 0.4 0.67 0.67 0.75 0.62 

AVG RECALL: 0.71 

      
      Table 3. Precision 
  Info need 1 Info need 2 Info need 3 Info need 4 AVG 
Title 0.67 1 1 0.38 0.76 
Abstract 1 0.5 0.2 0.2 0.48 
Descriptors 0.67 1 0.5 1 0.79 

AVG PRECISION:  0.68 
 

This assignment demonstrated that performance of an information retrieval system 

depends on many variables, in particular the indexing language, the search interface design, and 

the search engine functionality.   

The indexing language, specifically the post-co controlled vocabulary, was particularly 

important in how we, as database designers and indexers, chose to represent the records 

(scholarly articles about information retrieval) in our database.  As Gross and Taylor point out, if 

we don’t add subject headings to bibliographic records, we “would lose more than one-third of 

the retrievals that users now see in response to their keyword searches and, in addition, we would 

lose a powerful tool for narrowing retrievals to the most relevant hits” (2005, p. 224).  Our post-

co vocabulary included 74 subject terms. While developing it, we grouped synonyms under the 

same subject heading, e.g. we grouped Internet and World Wide Web under a single term, 

Internet, in order to provide the tool Gross and Taylor talked about.  The controlled vocabulary 

terms we developed varied in frequency: 33 terms out of 74, or 45% of the entire vocabulary, 

occurred only once in the set of 35 articles, 16 terms (22%) occurred twice, etc.  The terms with 
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highest frequency were Information retrieval systems (9 records), Information retrieval (11 

records), and Information seeking (13 records).  Since ours was a relatively small database, I feel 

that our vocabulary could use some additional fine-tuning.  Replacing Information retrieval 

systems, for example, with already existing Information retrieval, and adding a new term 

Systems, would help reduce ambiguity, as articles containing information on IR systems could 

also be useful to someone interested in the information about IR in general. Similarly the 

following subject terms could be modified: Hypertext systems, Information systems, and User-

centered information systems. The resulting terms could be used to search using Boolean AND, 

e.g. when users look for information about information retrieval systems, they could search for 

Information retrieval AND Systems. Doing so would help establish a one-to-one relationship 

between the words and their referents in the controlled vocabulary, so that a term always refers 

to only one concept. 

The effectiveness data in Table 1 was generated from measurements of recall, i.e. how 

well our system aggregated all of the relevant documents, and precision, or how well our system 

discriminated, i.e. retrieved only the documents that were relevant to the users’ need.  

Interestingly enough, whereas natural language is known as less effective than controlled 

vocabulary in information retrieval, our testing data reflected approximately similar levels of 

effectiveness in a natural language field, Title, and a controlled vocabulary-indexed field, 

Descriptors, at 70% and 67% respectively. Abstract, another natural language field, however, 

yielded a lower effectiveness rate, at 52%. A similar trend, with slight variations, can be seen in 

the average rates of precision: 76% in Title and 79% in Descriptors, versus 48% in Abstract 

(Table 3). Conversely, the fields that provided the highest recall were Abstract and Title, both of 

which are natural language fields, at 79% and 72%, whereas Descriptors, a controlled 
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vocabulary-indexed field, fell down to 62% (Table 2). The recall data, however, would require 

further investigation, in particular due to search functionality challenges described on pages 4 

and 5 below. 

In order to compare effectiveness of natural language fields versus controlled vocabulary-

indexed fields, I first calculated the average effectiveness of two natural language fields, Title 

and Abstract: (70% +52%)/2 = 61% and then compared it to the controlled vocabulary field 

(Descriptors) effectiveness, 67%.  This comparison revealed that both field types demonstrated 

approximately the same effectiveness rate, in the 60-70% range. 

Experimenting with Boolean AND and OR operators has proven the recall/precision 

trade-off.  Whereas the AND search helped enhance precision performance, the OR search, on 

the contrary—while increasing the recall by broadening the search hits—resulted in the 

decreased precision. For instance, when searching the Abstract field for in the information need 3 

“I am interested in documents that discuss online catalogs as information retrieval systems”, the 

use of the OR operator (Online OR Information retrieval) increased recall up to 100% while 

bringing precision down to 20%. 

We experienced several challenges with the search engine functionality in WebData Pro. 

While allowing to search using Boolean operators and keywords, in full text-indexed fields, 

WebData Pro was short of certain additional functionality that could have been helpful in 

enhancing our information retrieval strategies. For example, the complex Boolean search using 

parentheses did not work: the query user AND interfaces AND (information retrieval OR 

information seeking) for the information need “I am interested in how to design user-friendly 

interfaces for better information retrieval”— retrieved no results. Further, we noticed that we 

were unable to retrieve more than 15 documents in any search in the database interface.  For 
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example, query information retrieval systems OR information seeking retrieved a total of 15 

results out of 19 available: 

Query   information retrieval systems OR information seeking 
Retrieved Doc_No 3, 4, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 23, 24, 26 
Not retrieved Doc_No 29 (information seeking), 30 (both terms), 31 (information 

seeking), 32 (information seeking) 
 

Based on the above, we assumed that the maximum number of search result items 

displayed by WebData Pro browser has been limited to 15 per page and multi-page search results 

display functionality was not present. Had the WebData Pro interface contained the above 

functionality, all 19 results would have been displayed, on two search results pages. The lack of 

functionality, in turn, resulted in the loss of records retrieved, having skewed the measurement of 

recall during the testing phase. 

During our testing experience, we found that the phrase search didn’t work and truncation 

functionality worked intermittently.  As a result, while designing the interface, as an alternative 

to the truncation functionality, we enabled the full-text index in all fields.  This allowed, for 

example, searching the Descriptors field for subject terms that start with identical root of the 

word: a user can enter cognit in order to retrieve articles that contain information about cognition 

and cognitive processes.  The wildcard-derived results, however, varied from the word root-

derived results, e.g. search using a wildcard, cognit*, paired with an AND search, retrieved a 

smaller number of hits than the same search for the root of the word, cognit: 

 
Query 

 

I would like to know about the relationship between cognition and 
information retrieval. 

 
Search with truncation Search without truncation 

 

cognit* AND information 
retrieval cognit AND information retrieval 

Retrieved Doc_No 6, 7, 11, 23 6, 7, 10, 11, 16, 23, 25, 26 
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Overall, I believe that the general performance of the Database 2 subject indexing is 

indicative of two modern trends in the IR research. First, it is consistent with the results of Gross 

and Taylor’s study of the significance of controlled vocabulary in the IR systems: “This study 

asked, what proportion of records retrieved by a keyword search has a keyword only in a subject 

heading field and thus would not be retrieved if there were no subject headings? It was found 

that more than one-third of records retrieved by successful keyword searches would be lost if 

subject headings were not present” (2005, p. 212).  In addition, the similarity in the average 

effectiveness performance in the natural vocabulary fields (Title and Abstract), even though 

varying in each of the fields, and the effectiveness performance in the controlled vocabulary field 

(Descriptors) attests to another important observation in the contemporary information retrieval 

research: both keyword searching and controlled vocabulary searching have their own 

advantages and limitations. “The happy reality is that the strengths and weaknesses of the one 

tend to be the mirror image of the other, the two methods are in fact complementary and the best 

solution… is to use the two in combination. In other words, those with the most tools win,” 

concludes McCutcheon (2009, p. 65).  This assignment has truly demonstrated the importance of 

the information retrieval outcomes as a fundamental component of information retrieval 

evaluation. Measuring the information retrieval systems performance and evaluating the IR 

outcomes allows planning on how to build better, more efficient information retrieval systems.  
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